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We obtain new coupled super Nonlinear Schrodinger equations by using AKNS scheme and soliton connection taking 
values in N=2 superconformal algebra . 



1 Introduction 

Coupled Nonlinear Schrodinger (NLS) equations can be obtained using Ablowitz, Kaub, Newell , Segur (AKNS) 
scheme[l]. Extensions of coupled NLS equations have been obtained using a simple Lie algebra[2], a Kac-Moody algebra 
[3], a Lie superalgebra[3,4],a Virasoro algebra[5] and a N=l superconformal algebra [6]in the literature. 

The N=2 superconformal algebras were discovered in the seventies independently by Ademollo et al.[7] and by 
Kac[8].The first authors derived the algebras for physical purposes, in order to define supersymmetric strings, whereas 
Kac derived them for mathematical purposes along with his classification of Lie superalgebras. 

The N=2 superconformal algebras provide the symmetries underlying the N=2 strings[9,10,ll,12,13]. These seem to 
be related to M-theory since many of the basic objects of M-theory are realized in the heterotic (2,1) N=2 strings[14]. 
In addition, the topological version of the N=2 superconformal algebra is realized in the world-sheet of the bosonic 
string[15],as well as in the world-sheet of the superstrings[16]. 

In literature super-extensions of Nonlinear Schroedinger equations involve finite number of bosonic and finite number 
of fcrmionic fields [3,4,17,18,19] .The super-extensions of Nonlinear Schroedinger equations with infinite number of bosonic 
fields and infinite number of fcrmionic fields has been studied in ref.6 and in this paper. Mathematically this paper contains 
extension of the work done in ref.6. 

In this paper we will obtain super - extensions of coupled NLS equations using N=2 superconformal algebra with 
Neveu-Schwarz and Ramond types . In sec. 2 we will discuss the sl(2,l)superalgebra valued soliton connection and we will 
obtain coupled super NLS equations. Sec. 3 and sec. 4 concern the soliton connection for the N=2 superconformal algebra 
with Neveu-Schwarz type and Ramond type, respectively and we will obtain in these sections two different types of super- 
extensions of coupled NLS equations. 
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2 AKNS Scheme with sl(2,l) Superalgebra 



In AKNS scheme in 1+1 dimension the connection is defined as 



where 



ft 



Q b = (i\J l +i\Hi + Q +1 E +l +Q- 1 E-^dx+ ( - A X J X - A 2 H 1 + B+ 1 E +1 + B' 1 P_i +^jdt 
I = +^"^-1 +^2"^ 



dt 



(1) 

(2) 
(3) 



where J\,H\, E±ia,re bosonic generators and F±iF±i are fermionic generators of sl(l, 2) = sl2, 1) superalgebra which is 
the (N=2)extended supersymmetric version of sl(2) algebra. These generators have matrix representations as 



Hi 







1 


1 




Also, these generators satisfy the following commutation and anticommutation relations 



(4) 



[Hi,E±i 
[Ji,H ±1 ] = 

E±l,F-r 



= ±E ±1 ; 
J u E ±1 }=0; 



0; 



[H U F ±1 ] = ±$F ±1 ; 

[Ji,F ±1 ] = \F ±1] 
F^i] = -F. 



[E±i, 



±4' 



{F±i,F ±i } = {F ±1 ,F ±i } = 0; {p ± i,P t| } = {f ±1 ,F^} = 



0; 



[E+i,E-i] = Hi; 



[Pi,F±i] = ±±P±i 



P. 



\E±i,F^ h 

[f ±1 ,f t {\ = e ± 



±4 

1 



,±4 



(5) 



In Eq.(l) A is the spectral parameter, Q ±1 ,P 1 ±2 and P^ 2 are fields depending on space and time, namely x and t, and 
functions Ai,A 2 ,B ±1 ,cf 2 and C 2 2 are x,t and A dependent. The integrability condition is given by 



dtt + ft A tt = 



(6) 



By using Eqs.(l) and (6) one can obtain following equations: 



-4, 



p 1 + p+*c 2 h + p 2 + P 2 h C 1 



l2x 



-2Q- 1 B+ 1 + 2Q+ 1 B- 1 + P[ 2 C 2 2 - P± 2 C 2 2 - P 2 2 C^ 2 + P 2 2 C^ 
Q+\ = B+\ + i\B +1 + Q +1 A 2 + P^C^ 2 + P+*Cf* 
Q-\ = B-\ x - iXB- 1 - Q- X A 2 + PPCP + PPCP 



P+\ = Cft i x + iXCt i +P 1 i B 



1 + iP+Mr + \Pt 2 A 2 - Q+ 1 
, C;\ + PpB-^ + \PpA l -\ppA 2 -Q-^ 
P 2 + \ = Ct\. - PPB +1 - iP+Mx + \Pt k A 2 + Q^Cp 



F-i 2 1 — C 2 



i\C 2 2 -P 2 2 B 



1 - \P 2 h A x - \P 2 k A 2 + Q- X C 2 



(7) 

(8) 
(9) 
(10) 

(11) 
(12) 

(13) 

(14) 
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In AKNS scheme we expand Ai,A2,B ±1 C 1 2 and G 2 2 in terms of positive powers of A as 

2 2 2 2 2 

A 1 = ^A"a ln ; A 2 = ^A"a 2 „; B ±1 = ^A n 6± 1 ; cf* = £ A n cf n *; cf* = £ A n c±* (15) 

n— n— n— n— n— 

Inserting Eq.(15) into Eqs.(7-14)gives 24 relations in terms of ai„,a 2n ,6„ 1 ,c lra 2 and c 2 „ 2 . By solving these relations we get 

do = -iP 1 2 P 2 2 - iP\ 2 P 2 2 I a n = 0; ai2 = -i; 
a 20 = -2zQ +1 Q- 1 - iP~^P 2 + ^ + iP+'P"*; a 21 = 0; a 22 = -i; 

6* 1 = ±zQ ±1 x +ip£*P?*; b* 1 = Q* 1 ; 6f = (16) 
c io 2 = 2 Q ± + i-Pi j.; c 20 2 — iP 2 2 Q ± — iP 2 x 

cti 2 = P +i ; c 2 7 - P-i; c n ' - C+ 2 " - 0; cf/ - c£' = 
By using the relations given by Eq.(16) from Eqs.(9-14) we obtain the coupled super NLS equations as 

-iQ+\ = Q+ l xx - 2(Q+ 1 ) 2 Q- 1 + 2Q+ 1 P 2 +i p- i r 2Q+ 1 P 2 - l *P+ i +2(P 2 +i P+ i ) x 
iQ~\ = - 2(Q" 1 ) 2 Q +1 - 2Q- 1 P^'P 1 + ' + 2Q- 1 P+'P 1 -' - 2(P-5P-^) X 

-iP+% = P+' XI - 2P+'Q+ 1 Q" 1 + 2Pr'Q +1 x - 1P 2 h Pt h Pi k frn 

_1 _1 _1 _1 _J_ , 1 J 

-iPi 2 it = p x 2 iM - 2P X 2 g+ig- 1 - 2P 2 5 p x 2 p+ 2 
iP+J t = p+* M + 2P 2 + *g+ 1 g- 1 + 2P 2 + *p-*p 1 +i 
i p Pt = p 2 k xx - iPPQ +l Q- 1 - zp 2 h Q-\ + 2P^ppp^ 



3 AKNS Scheme with N=2 Superconformal Algebra (Neveu-Schwarz Type) 

We generalize the connection given by Eq.(l) as 



where 



n = n b + n f (is) 

(19) 



il b = ( i\J + i\L + Q+ rn J +m + Ql m J- m + Qt m L+ m + Q2 m L- m ) dx+ 
y —AiJq — A 2 L + B^ m J +m + B 1 m J-m + B 2 rn L +m + B 2 rn L-„^j dt 

il f = ( +P^G\^+P^G 1 _™+P 2 ^G\^+P 2 ^G 2 _^\dx+ 
+ct^G 1 + m +C7^G 1 m +C 2 ^G 2 +m + C 2 ^G 2 m )dt 



(20) 



where Lq , J± m , L± m are bosonic generators and Gi™. ,Gi ™. are fermionic generators of centerless N=2 supercon- 

. 2 2 

formal algebra of Neveu-Schwarz type .In modern notation namely this algebra satisfy the following commutation and 
anticommutation relations 

[L r , L s ] = (r — s) L r+S 

[Jr,Js] = 

\L r , Jg\ S J<p-\-s 

{Gl,G 2 s } = 2 L r+S + (r - s) J r+S (21) 

[</r,Gl,' 2 ] = ±G r ' +s 

[L r , G\' 2 ] = ( r 2 -s)GH s 
{Gl> 2 ,Gl> 2 } = 

Here, J± m ,L± m are generators with positive (negative) integer indices and G^ 2 ™ are generators with positive(negative) half 
integer indices. In Eq.(18) we assume summation over the repeated indices. The fields Q\™ an d P\2 arc x ; t dependent 
and also functions A\^ Bf 2 l and cf 2 are x,t and A dependent. 



3 



In N=2 supcrconformal algebra if we restrict J± m to have only Jo components, L± m to have only Lq , L±± components, 

■y1,2 



and to have only G 'i components we obtain sl(l,2) algebra given by Eq.(5) with the following definitions: 



Ji — ^ Jo; Pi — — Lq; E + i — L + i; E_\ — 
From the intcgrability condition given by Eq.(6) we obtain 

oo 

A lx = J2 r(B- r Q+ r - B+ r Q- r + B^ r Q+ r - B+ r Q~ r - P^cf* + Pf*CP + PPC^ - P 2 +5 Cf 5 ) 

r=l 

oo 

A 2:c - 2^(r J B 2 - r Q+ r - rB+ r Qz r + P^C?* + P^C^ + PPC^ 2 + P^C^) 



r=l 



Qf"\ = Bf m x T im\Bf m =F mA 2 Qf m + 5± m 
Qf m t = B t m x T im\B± m =F mA 2 Qf n + <5± m 
P*^ = Cf^ x T |(m T 2)Acf ¥ T f A ±¥ A 2 + if^Ai + ^™ 
P^ t = C 2 ±¥ x T |(m ± 2)AC 2 ±¥ T f P 2 ±¥ A 2 - P 2 ±¥ ^ + 



(22) 



(23) 

(24) 

(25) 
(26) 
(27) 
(28) 



where 



r-\-s.2m 



oo 

S j m = E [( rB 2 S Ql r - sB+ s Q+ r )8 r+s , m + (r - sXP^C?* - P 2 +i C+ f )<5 

r,s — 1 

OO / . x 

+ E [WQV + sB^ s Q+ r )5 r _ s , m + iLp^P+S C"* - P 2 +i Cr f )<S r - s , 2m 

r.s — 1 

r>s 

OO / . x 

- 53 [( r B+«Q- + s B+«Q-^_ r+S;ro + 0^(p-5C 2 + ' -p- r >C^)8- r+ s,2m 



r,s— 1 
r<s 



^ m = E [( r - s)B+ s Q+ r 5 r+s , m + 2(P+ 5 C 2 +f + P 2 +i C7+ f )S 

r,s—l 
oo 

+ E [( r + s)B^ s Q+ r S r - s , m + 2(P 1 +i C~ f + P 2 +i Cr f )S r 

r,s—l 
r>s 

oo 

- ^ [(r + S )P 2 +s Q 2 ^_ r+s , ro - 2(p- 5 C 2 +f + Ppcf*)5- r+sam 



-s,2m 



r,s— 1 

r<s 



1 oo 

<£™ = "a E [ 2B ^ - ( r - 5)P+ s )P 1 +5 <5 r+2s , m - 2(Q+ r + (r - s)Q+ r )C 1 + 



^2r+s,m 



r.s — 1 



2r — s,m 



oo 

+ 2 E [2Qr + (r- + S )Q2 +r )Ci 

r,s— 1 
2r>s 

-- 53 [2P+ s + (r+ S )p 2 +s )pr 5 ^ +2s 



2s, m 



r,s — 1 
r<2s 



-^53 [2(Br-(r + 8)Bt')P+*5r 

r,s—l 
r>2s 

+ 2 E [ 2 ( G r r - ( r + *)^ r )Ci +5 ^2, + ,, 



r.s — 1 

2r<s 



(29) 



(30) 



(31) 



(32) 
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and 



+m — > — m 

V\ <5 G I", <5 G2 m - 6+T, S+?,5+"\ S+ m ( +r - -r 

+s — ► — s 



(33) 



In AKNS scheme we expand Ai,A 2 ,B ±1 ,C X 2 and C 2 2 in terms of the positive powers of A as 



n=0 



n=0 



n=0 



n=0 



2 . /^/^ 2 

In > °2 — /x °2n 

n=0 ri=0 



cf 2 E A " r " ( 



t-9 



Inserting Eq.(34-35) into Eqs.(23-28)gives 30 relations in terms of ai n ,a2n,&f I T l )^2n rl ) c fn 2 and c^ n 2 (n=0,l,2) . By solving 
these relations we get 

oo 

oio = ^{QVQ? + Q2 r Qt r ) - i E [ 



(34) 



(35) 



r=l 
4 



r-2 



00 r 2 n 

p-*^' -»£[__ Jp+'-pf; a u =o 12 =0; 



r=l 
4 



a 2 o = 2* E 0+ I 'Q 2 -'' - i [^] ^^i +r + * E [7T2] P 2 +r ^f r ; «2i = a 22 = 



3 10 



C10 2 =T 



a:' 20 h „,^2 x' °11 ~ ^1 ' °21 ~ ^2 i "12 



to 



2i 



m-2 



Pi 



5 ! L 20 



m 



^2 ' "12 — u ; 



"m + 2 



2 a;' ^11 



_i_m in 

*1 i c 21 



i m in 
P = 2 . 2 

*2 i c 12 



1 '22 



By using the relations given by Eq.(36) from Eqs. (25-28) we obtain the coupled super NLS equations as 



-iQt m t = ^~Qt m xx ~ 2 Qt m E Q2 r Qt r ± 4mQf™ E 



r-2 



^ 2 A 



_i_r 

' 9 



T 4mQ± m E 



r + 2 



p 2 +5 pr^ i +^ 



^ 2 ±m t = T^Q2 ±m „ - 2Q 2 ±m ( E ^ r Qt r ) ± 4mQ 2 ±m ( E 



r-2 



P 2 P 

^2 *1 



T 4mQ 2 ±m £ 



\r=l 



r + 2 



p+2 p 



(36) 



(37) 



(38) 



4-m. Z -4-121 -4- Hi / x — > 

-iP\ \ = T— -P 1 ±2 ra ±2(m T l)P 1 ±2 E 



to =F 2 



r-2 



P 2 P 



T 2(to±1)P 1 ± ^ (E ^ P^i^J+if* E^2 



r=l 



+p 1 ±? e ^r r Qr t mp, ±? E Q2 +r o 2 " r + *i 



G 1 



r=l 



r=l 



(39) 
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and 



irn V _i_m / x — - 



r - 2 



P 2 P 



where 



\r=l 



oo 



T 2( mT i)p^ (y ^ p 2 + ^)-^E^ 



r=l 



oo oo 



r=l 



r=l 



oo 

x - r r — m 

+ ^ L2m -r-\ 



p+5 P +(™-i) 

r 2 r \x 



r=l 

r<2m 



(40) 



-2 E [d^K ip £ m_i) + E Q^Qri r_m) + E [ 



r<2m 



r>m 



r=l 



r — m 



r — m 



r>2m 



r=l 
r>2m 



2m + 2 



p+i p-(i~ m ) 

*2 Mx 



+ E Q 2 - (p - m) Q£ 



r=l 

r>m 



-i6? 



OO , \ 

^-v j- (r-m) 
2r — m" 



r2r — m 



m — r 



+ 2 



OO 

£ [■ 

r=l 
r>2m 



r + 2 



p-(5-m) p 
*1 r 1x 



oo 



r=l 
r>2m 



r-2 



p-(§-m) p + 

J o J 1 



L r — m 



Qt r Q^" m) 



+ E 

r=l 



r2r + m 



L r 



r— 1 
r<2m 

00 _^ 

+4 E 

1 

E [ r+ 2 



r=l 

r>2m 



.r-2m + 2 



A +5 P 2 + j 5 " m) +4 



(r-m) r> + r 



r>2m 



p-(5-m) p +- 
^1 ^2x 



r=l 
r>2m 



2m + 2 



= E [jK (? ~ r) ^;~ E [ 



m — 3r 



r=l 
2r<m 



r=l 
2r<m 



r=l 

<2m 

-1 

y \ 1 

00 

r=l 
>2m 

00 , 

v [ L_ 

^-f Lm-2r- 



(41) 



r-2 



lx 



p+i p +(™-§) 

-^2 Mx 



p+i p-(i-" 1 ) 

r 2 Mi 



-r-2 



P (2 m ) p"*" 2 

^2 ^lx 



p+(f -r) n+r 
1 ^x 



r=l 
2r<m 



3+(?-O n +r 
lx 



(42) 



3r — m 



r=l 
2r<m 



+ 



-m-2r-2 

OO 

r— 1 



r=l 

2r>m 



r=l 
2r>m 



-2r-m + 2 



P 



lx 



r — m 



lx 



r3r — m 



2 ^-r L r - m 



p"* - 2 (2 2 ) 

r \ { *2x 



r=l 



00 



r=l 
2r>m 



p ( r ™)/n+r 
"^lx 



(43) 



3r — m 



2r>m 



00 1 



r=l 



^i + x § Qi 



r3r — m 



(5-*) I V 

2 ^ L r-2 



p - !" 2 r\ (2 2 ) 



r=l 
r > m 



-«Sr— t E]f. tl? -"«e-^ E [ 



m — 3r 



P 



+ (¥-'')^+r 



Q 



2.T 



r=l 
2r<m 



r=l 
2r<m 



00 ^ 

-2 E f — I 

^ Lm- 2 



r=l 
2r<m 



m - 2r + 2 



3 +(f--r) +r 
2x Vl 



V r 3r-m 1 r y T 1 lp-fr"*)^ + 2 y [ 3 ^ ~ TO 

^ Lm-2r + 2J 2a; ^ 2 ^ L2r-m-2J 2x ^ x ^ I2r - m - 



r=l 
2r<m 



3r-m l D -(r-¥) 



r=l 
2r>m 



r=l 
2r>m 



2x 
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r— 1 

r>m 



r=l 



r 2 H2x 



00 - 



r=l 
2r>m 



^2 Via; 



(44) 



3r — m 



2 ^ l r 

r— 1 

2r>m 



00 

^te+sE [_i 2 



r=l 



1 \ -« r3r — m 

r=l 



P+ 2 2 (2 2 ) 



and 



c-m r-m c-m sr-m _ :+m s+m r+m r+m 
°J ' °i ) "G 1 ' °G 2 ~ "G 1 ' °G 2 ' °J ' °L 



+m — > — m 
+r — ► — r 



(45) 



4 AKNS Scheme with N=2 Superconformal Algebra (Ramond Type) 



We take the soliton connection as 
where 



n = n b + tt f 



si f = 



iXLo + Q^ ra Jj rm + Qi m J-m + Q2" 1 L+m + Q 2 m L- rr ^jdx+ 

— A\ Jo — A 2 L + B^J+m + m J- m + B 2 m L +m + B 2 m L_ m ^dt 



1 +m ' 1 ( - r -m+- r 2 <J +m+^2 ijr -m) aX+ 

A A x r l + m r , l i ^-m/il , ^-<+m ( ^(2 1 /-i—ms-i 2 \ r n 

-^3^0 - ^4^0 + °1 ( - T +m + °1 "-m + °2 U +m + °2 "-m J " r 



(46) 
(47) 

(48) 



where Lo , J±m , L± m are bosonic generators and GJ,Gq, G?j_ m ,Gj_ m are fermionic generators of centerless N=2 super- 
conformal algebra of Ramond type , namely they satisfy the following commutation and anticommutation relations 



[L r , L s ] = (r - s) L r+S 

[Jr,Js] = 

\Lr-> J s\ ^ Jr-\-s 

{Gl,G 2 s } = 2 L r+a + (r - s) J r+S 

[Jr,Gl' 2 ] = ±G r ' +s 

[L r ,Gj' 2 ] = (§ - s) G r ' +S 

{GP,G^ 2 } = 



(49) 



Here, J± m ,L± m ,G± m and G\ m are generators with positive(negative) integer indices . In Eq.(46) we assume summation 
over the repeated indices. The fields Qf™ an d P^axe x,t dependent and also functions ^1,2,^3,4, Bf™ and G^™ are 
x,t and A dependent. 

From the intcgrability condition given by Eq.(6) we obtain 

00 

A lx = J2 r(Bt r Q2 r - Bi r Q+ r + Bt r Q- x r - B 2 r Q+ r - 2(P{ r C+ r - P+ r C 2 r - P 2 r C+ r + P 2 +r C^)) (50) 



r=l 



A 2x = J2(2r(B- r Q+ r - B+ r Q- r ) + p- r C+ r + P^C^ + P 2 ~ r C+ r + P+ r C^ 



(51) 



A ^ = -i E r ( B t rp r r - B 2 r Pi r + ci r Q2 r - c^Qti - {B+ r p^ + B^pr - c+ r Qr - crQii) (52) 



A ix = --Y, r(B+ r P 2 - r - B^P+r + C+ r Q2 r - C 2 r Qt r ) + (B+ r P 2 ~ r + B^P 2 ~ r - C+ r Q^ - C 2 r Q+ r )) (53) 



r=l 
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where 



and 



Qf m t = B± m x T im\B± m =F mP± m A A =F mP± m A 3 =p mA 2 Q± m + 5± m (54) 

Q^t = ^2 ±m ;c T *mAP 2 ±m - 2P 1 ±m A 4 - 2P 2 ± "M 3 T m^Q*" 1 + <5± m (55) 

P± m t = T im\Cf m + P*"^ T Pi ±m ^2 - A 3 Qf m =p mAaQ^™ + <5±™ (56) 

P± m t = C*"^ T «mAC 2 ±m - P*"^ T P 2 ±m ^ 2 + AiQf m T mA 4 Q± m + 5±™ (57) 

OO 

5 T = E (( r - S ) p i +, ' C 2 +S - (r - s)P 2 +r C+ s + rQ+ r B+ s - sQ+ r B+ s ) 5 r+s , m 

r,s=l 

OO 

+ E (( r + s ) p i +r ^ s - (r + s)P} r C^ s + rQ+ r B^ s + sQ+ r B^ s ) <5 r _ s , m (58) 

r,s— 1 
r>s 

oo 

+ £ ((r + s)Pf r C+ s - (r + S )P 2 - r C+ s + rQr r B+ s + S Q^'B+ S ) 5_ r+s , m 

r,s= 1 
r<s 

oo 

<5+ m - ( 2P i rC 2 S + ^Pi r Cr + (r - s)Q+ r 5 2 +s ) <J r+ «,m 

r.s— 1 

oo 

+ ( 2P i T ' C 2 S + 2P 2 +r Cr s + (r + s)Q+ r B^ s ) S r ^ m (59) 

r,s— 1 
r>s 

oo 

+ { 2P i r Ci s + 2P 2 - r C+ s - (r + .s)Q 2 - r P 2 +s ) <5_ r+s , m 

r,s— 1 

<5+r = - £ ( B ^i r - ^ 2r - s ) S 2 +s ^i +r - C+ s Q+ r - \{r - 2s)C+ s Q+ r ) 5 r+s , m 

r,s—l ' 

- J2 (b^'P** -l(2r + s )B^P+ r -CrQ? -\(r + 2s)C^Qt r )s. 

r,s=l \ - - / 

r>s 

°° / 1 1 

- £ (B+ s P 1 - r + -(2r + S )B+ s P 1 - r -C? s Qr+2(r + 2s)C+ s Q; 

r,s=l ^ 

<£™ = + E ( B t S P} r -\( 2r - s ) B t Sp 2 +r + C+ S QV - \{r - 2s)C+ s QV) S r+S 

r,s=l ^ ' 

+ E (BrP2 +r -l(lr + S )B^P+ r + C; s Qi r -±(r + 2 S )C; s Qr)s r _ s ^ 

r,s— 1 ^ " ' 

r>s 

00 / 1 1 \ 

- E [BrP2 r + ^r + s)B+ s P; r + C+ s Q- l r + -(r + 2 S )C+ s Q^y- r+s , m 

r.s — 1 ^ 

r<s 

(+ra — > — m \ 
+r^-r j (62) 

In AKNS scheme we expand Ai,A 2 ,A 3 ,A4,Bf m ,Bf m ,C^ m and C^ m in terms of the positive powers of A as 

2222 

A 1 = ^A" ai „ ; ^ 2 = E A " a2 «; ^ 3 = E A " a3 «; ^ 4 = E Ana4 «; ( 63 ) 

n— n— n— n— 



(60) 



(61) 
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n=0 



n=0 



n=0 



n=0 



(64) 



Inserting Eq. (63-64) into Eqs.(50-57)gives 36 relations in terms of ai n ,a2 n ,(i3n,a4n,bf™,bf™, cf™ and c^ 71 (n=0,l,2) . By 
solving these relations we get 

oc oo 

oio = i^QVQr + Qi r Qt r ) - 2*E(P 2 - r P+ r + P 2 +r Pr); an - a 12 = 0; 



OO OC 1 

a 20 = 2i^(Q 2 -'-gr)-2^([- 



r=l 



r=l 



P 2 - r P 1 +r - [-jP+^Pf r ); 02i - a 22 = -*; 

«3o = |*E( p i +r ^ r + pf r Q 2 +r ) -*E [-] Pi +r or +*E [J p r r Qr; o 3 i = a 32 = o ; 

r— 1 r— 1 r— 1 

- oo oo 1 oo 1 



!-=! 



m 2:1 ~~ ' ~ m 2:1 ~ 22 _ 



/> ±m — -r__ P : 
c 10 r M ,.• ' 20 



Co 



31 ... *2 T ) 



Pi 



pzcm. -err 
r 2 > c l 2 



By using the relations given by Eq.(65) from Eqs. (54-57) we obtain the coupled super NLS equations as 

(oo \ / oo \ /oc \ 

E p i +r ^r r ± E ^ r Qr r p*" 1 t p 2 ±m E p r r ^f r 
r=l / \r=l / \r=l / 

(oo \ /oo \ /oo \ 

E P 2^Pi +r )Qi m ± 2 E P 2 +r Pf r Qi m ± 2m E Qt T Q2 T Qi m 
r=l / \r=l / \r=l / 

(E P 2 +r Q 2 ~ r ) P i ±m ± ^™ p 2 ±m (E P i +r Q^ 

( E p 2 " r Qr ) Pi ±m ± |™p 2 ±m |E p r r ^ r ) + sf m 



\r=l 



2 

m 



Ep 2 +r or r A = 

r=l / 

-3 (e p 2 +r Qr) Pi ±m + 3P 2 ±m (e ^i +r Q 2 _r ) 

/oo \ /oo \ / oo \ 

3 e p 2 _r «2 +r Pi ±m + 3P 2 ±m E p r r QV t 2 E p 2 _rp i +r *5 



2 



(65) 



(66) 



(67) 



±2 E P 2 +r/ V r Q^" 1 ±2m £ Qt r Q2 r Qt m + s_ 
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2 



^pt m t = ±^pt m xx + 4 (e pfpr} pf m 

(oc \ / oc \ / oc \ 

E r <tf r A ±m - E Qr r A ±m ±2m e <?r Q 2 - r p i m 
r=l / \r=l / \r=l / 

4 (e <?rpr) of m + § (e ^r) Qf m t ^ (e orpr) « 
4 (e Qi rp r^j Qt m ± ^ (e Q2 r pr^j Qt m ± ^ (e <# rp f r ) Qt m + s, 

+ ( E ®2 r Ql r ) P2 ±m + ( E Qt r Qi r ) p 2 ±m ± 2m ( E <32 +r Q 2 " r ) p 

\r=l / \r=l / \r=l 

-f (£ ^ r ^ +r ) of m -|(f] Qr^r) Qt m t^E Qr r ^ +r ) o 

4 (E # rp 2" r ) Q 2 ±m ± \™ ^ <?2 *^2 +r ) 2 ±m ± \rn (E Q+ r P^ Qf™ + 

OO oo 

p+rpHm-r) _ £ p^jM^-r) _ £ g+r g 



G 1 



■ p±m I p±m 

2 ' m 2 M 



3±m 
2 



3±m 
2 



2 



±m 

G 2 



*r = E 



r2r — ml 



L to — r 



+ (m — r) 
la 



oc oo 

E[^:]^i m - r) -E 



r=l 



r=l 
r>m 



~1r — m 



l r — m 



p+rp 



(r— m) 



E 

r=l 
r>m 



r2r — to 



L to — r 



p+r p-(f-"i) 
*2 ^lz 



oo oc 



-(r— m) 



r=l 



r=l 

r > m 



oc 
r=l 



2r — TO 



p-(r-m) p +r 



2a: 



oc 

+ £[ 

r=l 

r<m 

oo 

«r* = E [ 

r=l 



2r — m 



oo oc- 

p 2 - (r - m) p£-- E Q2" (r " m) Qf;- E [^]^ (r_ro) a 



+r 
2.r 



to — r 



p+rp 
*1 ^ 



+ (m— r) 
2a; 



+ 



r=l 



oo 
r=l 



r=l 

r<m 



oc 

£[ 

r=l 

2 



r=l 

r<m 



TO — r 



r p+("»-r) 



p+r p 
^2 r li 



r — to 



p+r p-(r-m) 
^2 ^lz 



-E 



E 

r=l 

[2r — to 



r2r — to 



l to — T 



r=l 
r>m 



L r — TO 



oo oo „ 

E [*K (r - ra) *2r+E [* 



r=l 



r=l 



p-(r- m) p+r _ £ [ 

r=l 

r<m 



2r — to 



Q 2 - (r - ro) ^; 
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and 



oo 



r=l 

oo „ 

1 \ for — m 



n+ r p+( m - r ) 



2 * ' L 771 — V 

r=l 



1 ^> [~3r — 2m 

2 ^ L r - m 

r=l 



Ef— 

^ Lm - 

r— 1 

oo 

r— 1 

r>rn 

w oo 

- E[ 



2 ^— ; L m — r 



1 

r=l 

r>m 



n+ r p-( r -™) 



3r — 2777 



r=l 



r — 777 



oo 



OO w 1 00 O 1 00 

E [;K (r-m) Q£-^E [^lo^-lE [ 



r=l 



r=l 
" 3r — 777 



n -(r-m) p + r 
^1 ^lz 



p- (r-m) n + r 



r=l 



OO oo oo 



r=l 

1 f3r — 777 



r=l 



- E[- 

r=l 



777 — r 



oo 1 oo 1 

^ Lr-mJ 1 ^ ^ Lr — : 



r=l 
r>m 



r=l 

r>m 



1 [~3r — 2m 

2 ^ L r - m 

r— 1 

r>m 

oo 



V2 



r=l 



3r — 2m 
m 



r>+r n -(r-m) 



OO 



n -(r-m) p+r 



E [3 p r (r " m) 0i";-^ E M^*'-^ [ 



r=l 

"3r — m 



p-(r-m) n +r 
^1 V2X 



r=l 



r=l 

r<m 



r=l 



r — m r — m r — m r — m r+m r+m c-+m c+m / "Km > m 

«j A , <s G i , <^ G 2 = <s G i , d G2 , Oj , <y L [ +r ^ _ r 



(72) 



(73) 



(74) 



5 Conclusions 



Using AKNS scheme and N=2 superconformal algebra of Neveu-Schwarz and Ramond types we obtain two different 
new super- extensions of coupled Nonlinear Schrodinger equations. These super- extensions of coupled NLS equations 
involve infinite number of bosonic and infinite number of fermionic fields, and mathematically my work is an extension 
of the work done in ref.6. The solution of these NLS equations with infinite number of bosonic and infinite number of 
femionic fields is an open problem. 
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